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(57) Absti-act 



PROBLEM TO BE SOLVED: To detect a position of a 
wafer surface highly accurately by correcting a detection 
result by an error corresponding to a detection point for 
each detection point when an object is relatively scanned 
to a face position detection means and a face position of 
a plurality of detection points of the region Is detected. 

SOLUTION: Positioning to an image surface which is a 
biaxial direction of a pattern on a reticle 2 is carried out by 
performing control to a leveling stage inside a wafer stage 
5 through a wafer position control means 25 based on an 
operation result of a surface position detection means 28 
for detecting height data of a wafer 4. That is. inclination 
of a scanning direction and a vertical direction and a 
height en-or in an optical axis AX direction are calculated 
from height data of three points of height measurement 
spot light of a wafer 4 which become a plurality of 
detection points in an area near a slit to a scanning 
direction as a surface position detection means 26 and a 
correction amount to an optimum image surface position 
at an exposure position is obtained and corrected. 
Thereby, the position of a surface of the wafer 4 can be 
detected highly accurately. 
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■5. 






tali's^ > hm<Dmm^tkm-r^mmt. 

®i£*:^(RIlcM^fc*^s^(Dt^tiJ#•1' > hcD®teB<£«i;(k 
«fem UT*5gE«SS^^«**friE^j^3t^?^ o^®<iS 

tiimM^miEr^^mti:m-r^ z. t ^m^i^-r^^^ 
mkmht^Wis ^ajp-f > h«»cK«ttj7}?'f > f \zn 

©®{4fi7^-^'»cS-:?ViTt5fH'>XA<DM}^tt«#>«r«fe 
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10 mm^^iht^^ii^ihwcmt.. 

tfrE^«:*^BS)'^, S9E®«iS«fem#&JcJ:oT, ns. 

20 [0 0 0 1] 

^«tC*ViTa«3t^^©^tt:^[RHCM-r-5^'XA-S 

10 0 0 2] 

CDS^I5] gj£ O ^: U -5^ -^^ y <0:;»c ^ $ 

30 X^K>m^it2 5 6U<omiW:<^-r^\tl 4X.2 SmmSl 
[0 0 0 3] ClCD^-y7'-+i-rXT«3R«:^U7"-i'*;H^ 
^BUt^-;//^— )©itS3 lmmC0S^*gft?ttlf5l©S3t 

iesstsnxvi-s. :A:ilMOS^SB<hbT«. m^Jz 

40 0@3t^BtbTSI*tS:«S3t^fi*<i2:<fiEffl$nxv^ 

b cn&ra4l^sl^ 5 5 -3t^»TC7 X A-± tc-ss^ 

f ^Vifct^>«.V7.i7-H7XA-ffl^t^!g»C<tS7. U h 

^7.=^^'>y^^ (.7t^mm)ft>7^) <D®ymmxs>^, 
[0 0 0 4] z.n^<r>^m\z^\^^-^yi.i;^<D^^$>t> 

ik'm\zmk&t)i±iLtsitisb\zm^tmii-:t-hy 7f—ti 

50 6<)lr*;i3S:oTV»-&. 



(3) 



I 
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[0 0 0 5] Cltie)O^Mir*5l-tSi§5$RlffiffiB^ai 

Sfii*^e.S!iSffifii*<S3tx'j y h^igtsaiSf Stir© 

[0 0 0 6] 

[0 0 0 7] mt>m^/^^->(Dma<tiznP^-v^^m 

[0 0 0 8] t£5l5CDi®/hK:iK®^^«{C43ViTtt®^» 

2 0(Sfed^d^oTb*l^^S^*&;^#<®ltS-ar-5C: 
[0 0 0 9] ^fekv'T. hgM€r?lll(r<h?.^«.«lC-fe 

^ < ^i-ltS t ^ ^: U — fe;U©gl5^i- t^aiUKWSf!^ t 

^ U — tr^POgfS^i-Jrmtf bXViS. 2 5 6 M 

(D^y:f^mzt^iii;^}7-^-f3 )vtmmfmim^ $ 
^ ^ u — t;i'^tgti: ;< =^ u — fe:;i^^*^i'j-r-5« 
ttfcT • ^z.\z^^)v-)v<Dm.^mmm^^^t^ibfs.-D 

ir;PSB^t^iS[l]%SB^»CMP (chemical mechan 



ical polishing)-^ >J-fe:^T^-f}gfiRfe;5:flri0^fi 
<t*«jt|je> ^nTVi«>*« 1 uD^fgCDSUdt^o T L * . 
-^H 4 (a) IC^-r^lCJlOM^^X^^-^- > L7iA«f) z:^ 

u h<D7s^^r>:)i\pi<Dm^%m^n.i)'^smi\zn\^'zmm. 

BllC*-5^^:U— fe;l'©«-'«f 2mm<D^®(E 4 (a)©A 

10 tic:^-^. mmM^<Dm!!i^m\t.:^=^^)—^)v<D^n\z 

it'^a < o T « fcJi) :7 * t> -^-nicDS i; T 

[0 0 10] 

\z^n^mms.<om^mimh-fiik^m.m-r^ z.t\zib 

-5. 

[0 0 11] *^Bjo®<4g«^ai:^fecr)absj^|g«. A 

mm^^mm^m^\h^Wi\zn\^xmn^^\^ 
v(rmws.^mm-r^m. mhn^^yvrnzmtk 

[0 0 12] S(rfE®fii®«ttB;^fficDff^bVij^^tt, m 
[0 0 13] s(iie^st^aiari&©»$Lv^jg^tt. strE 

50 [0 0 14] *^l80i£ScS®3t:^ii©*«JgJ!gtt, 




(4) 



5^ i7 t X A «ra^3t^ IC^t Ura^ $ -frT^SE $ 

1 1 izWiii&myt^Jk ^it-i^-c^uvj-i/jvi. <nn 
(0 0 1 53 *i 

[0 0 16] tfr8S^3ltftttig:ligr®if*LVi}g«|f±, trfS 

[0 0 17] :^^m<DmMiJi^iiiyjm(D$>^i&mit. <^ 
m \zn LrX^xMT^^M \z^-D xmi^ ©sffls 
t^mum^m^m^z^nx. s«rEi»i«i±jt}^^snfc 

^«om-fgH>f®Mttffi*tftm-r-5iiiiftffigp&a:, M 30 
^ihmmz^-^\.^xmsi^^^am^m^nm-r^wcm 

t •& C i <i:T-S>. 
[0 0 18] 

mmx$>^. 40 

[0019] 01 J;n;teV»T 1 lim'l\^l'>XX& 0 . 

3±ic^«p$n, U5^i7;u2©/i3i'— >tiig/jNSJK^> 
X<om^X l/4;^ViLi/2 Jcjii/hS:» 5 n-?-©«ffi \z 
««r}^fife-r-5. 4(a^®tCP-i?Xh*i^^li3nfeC7XA 

«:'5'XA-;:^7^->'5lr®lf • H3£-r«5^vyi^. X«fi 50 




#§i^09-045C08 



:^{^tY^:h\^\z^^:^^L^W}m^t^xYX7—^^. g 
i^u>xi©^ffi (AX) :^iRjT*-5zift:^ifi]'v®#i(i 

*5 0, ^'5"^;^/'^^'->^fe^£•>x>'^-±©s^@^^R^|t^c 

3 Hi- -5 » © 6 H ffliE ^ Sr ^ b T V > S . 
[0 0 2 0] S 1 0*^5 1 9«>i^XA-4© 

^-Yo>^^mMt^u\zm^^nitm^:i=.y hit? 

TSoTVi^. 1 l«nU;<-3'U>XT?*03tMl Od^ 
e)©^^Sr»f®©^^J'**<(a«l^-©^ff 3t:* i: LT 
ItiBbTV^S. 1 2 tt:;'"U XA3gt^©X U hffl?#T* 
•3 -3S© :/ U XA *S ©i¥|-iii *<ffl^-r tft!i 0 ^fc 
•ti-T^O, ;:©teD^*3-&®»r«sa:©BBP(«aj^tJ6o 
©l:f>J^-;W€:^nA^ ©jS^IS *f<l ffl b Tift T 1.^ 
1 3 ttP^T^Hr > h U V^Jh<D^^JkX. X U -y h 
g|?#l 2©^g»©hf>3j^-;i/*ffljgL;t?fi5i©6 0©^ 
1 4$-:rt'LT'i7XA— 4M±©6 0©S!lS;i^ 
JC#>tUTVi-g., 01Ttt2^:«©;^S^LTVi-5*«« 

u>x^i 3»cstUTt;>3j^— ;i/©jg^!fe$nTv»sTM 

f^xA- 4 ©aM€r-g-tr^M v-f >:/;i'— :7© 

^^^^ (Scheinmpf lug* s condi t ion) ^i^^'T^-iiV izWc& 

[0 0 2 1] ^mmm\zjs\,^xiftmmmm^^<D'&yt^ 

©>^XA-4®±'v©ASt:Q4> (C/XA— ©{CfcTfcS 

i6^IPS3tWt;^c-r:^)tt4>=7 0° &,±x$>^. -^zxa- 

X?^ 1 3 ^mmvti 6 -QWi^ei^^ig 2 ^lllrA:S'- 
>M«©s^ilr^^5iLit#S!l^^^cAI^ • m^vxi^ 

S. *fc6-^©lg!l5t^*i':7XA— 4Mf^TSVWra3iL 
TISK^ J: ^ X:^fp] (X ^ -^^ >:^f^5a) X 
ffiF*g-C0' («aj;^«2 2. S" )lHlte$-tt-fc:^fRlJ;»3Ait 

[0 0 2 2] cnJCJ;0*Ui®A*<«fS^3-I57822^T? 
^|gLTVi^«lc#S^©^W&<)KBSr®«JcUSteB 
<t^©iei«S;^c1^^ta Jc b T ^. 

[0 0 2 3] ^*:»C!>XA-4*^e,©S*if3t*Sr«^til-r-5 
flu, Hi-S 1 5*^f) 1 9©#«l^ifcirot»TSiWrs. 1 6 
fiia^'xHr > h 'J >y ^?S©S3t^^?STr>XA- 4®di 
e,©6 0©S#t>t:^*5^- 1 5<£;ft-bTS^LTV» 

S3t3t^«l 6l*Hc8ft»tfcX HyA-iKO 1 7146 
^©^jBl^^aJCjt? UT^ilJCafttt e>nT43 0 "J'X/N- 4 
Jt »r#ffi-r -SlHl K A - > J: -D T^^-r ^ ©0 »f 

<DSftyt^» 1 6?&ffiigbfc3tmtt-?-©3twi*«svwcsp 

ff t&oT*0«iE3t^^S 1 8©6<ffl©<fflgiJ©«iEP' 



(5) 
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[0 0 2 4] *;tJl©S3t"r-SfflJ(l 6*^e, 1 8)tt->X 

A-4MJh®#S!l^j^i:3t«^^^&» 1 9 (DtklUmii 

[0 0 2 5] c:c:T)t«^lft^©pi 9«6®cDi;^(:7t 

■ri 8offlriE^^?gpr&<g££-r^±T^ii^^^s^^j- 

^ts. y- 1 5 a^ibmiEyt^mm l 8 *T©>t^m^<&;*: 
^< r-sjes^d^s^** ;i©;S-r fe^K^^sa LTiigij© 

>:;^iSiT«fS>ttp©:7 ;i._;^jxai^tf-5g!l*CFBj/^i:;5: 

©— E3T*«>*«i5*:7cccD-b>-y— ©1 o^set±©K 

[0 0 2 6] ^tCXU h • X^^>:^it©®>t>'X5^ 

[0 0 2 7] mnzm-r^\zu^^)V2\tiy'^i^)V7.^ 
-'^3\z^m •@^$nfc^s»^>xi©^ttAxt 
StiLTiSf^xs 1 Jc^T^HJs a (x$fi::^rRi):^i^ic— ^ 

(Yffi:^[6i:ifflistriiia) i,z\mizsmm^.&m^m^v 

-i?©x:^i^so^Y:^fp]®fic«lt^(40 1 ©^5^^;i/x 

i7;HP^?^(XY) 2 l:«i^?.m©P— !f-h*-A**M» 
[0 0 2 8] S^M?B;)t^5g6f4x:^r->VU— lf-#© 

5 7-^©w*fT«fi)c$n, jij«ii>^«©/t;px^*^ 

<Dmizmm-r^fc!!t><Dh(D-c$>o. -tzf^^tui • -f> 
'rifv—^\t.tfm<o^tftm^^i^-\zi.xv^i7)V2^ 

6fH<D:^^^(D-7X^>ifzfl'-\fiz^0^yzf1i-^X 

ic»jt;LT^}g©MiBM^*taftS$n. ^(Dmmmm.x 
gfi^ggiB $ U'^i^ ;i/ 2 ±©/t >*igj^ >x 1 



[0 0 2 9] 0iir^r;<i'>*J^gi?2 7«p^i7;i,2 
©XUy h^S'^'XA— 4©m^^i^JCXY®l^©{ig 
(X. Y©(4«, SO^Z^fi©® 0 ©EGG) iiZf5}Pl<D&m 

(X, Y=&i|fiir©lHlO©lHieo. /3SZ/Zffi±©i^$Z) 
*iaSb;^*^e>. U^i7)lt^j:/\^t^m^^miz%H. 

mm^-itxA^^-^^ t thizmfi^&myt^m i 

T wg^i' ;i/ 2 ± ©/I - > * X A Ji iraj^SE^f s X 

■fe k 9^ ^ © A ^J' - > © X Y ® F*3 T © « it « l/- 
10 5^^;i^^tt2 1 i:>:7XA-X5"->^T^tf-2 4©&B 
X- t^S3^©T ^-f hSaft*^ .^x 
A-©fiB5^-^'d^e.ft'Jffli5^-5'^£^aib, V^i7)V&. 

mm'mjk2 2s.i;j'^7xa— es$ijffli5S2 5&=i>hD- 
;pr-5 d t J; 0 UT vi^. 

[0 0 3 0] t'5=-^Jl'7.7^— >?3^&S 1 ^BI3a©:^ 
|nItr^3E-r^J®-g-'^XA-X5=— v' 5 \tm 1 ©^En S a 
©:^IRJ JCjSj^ k >X©i^/h^^^i-yt'(tMiE 5 nfcx tf- 

h*T^*$n«.. ixg^i/ji'XT"- 3 ©^«x t;- k« 

®3tMl83t^3g 6 rt©^0a5©v:^=l->if K©X 

20 4^-v> (^^) :^fS]©itB^:'i7XA-4©S®lrM?Jj$n 

[0 0 3 1] i/'5"^;i'±©A5'->©z«*:^f^i©(iB-g- 
t)-a-Ip-%«M^©fii:H-&te-t|-«'^7xyN— 4 ©?S$7^— 5' 
?&tttll-r-5M&S«fea}3R 2 6©M»M«$:fei:{OXA 
— 7.5^— 5?f*i©P"^U >if7.'r—y-^(r>9sm^O:i:./\— 

::^rRHc?^bT;^U<;' hj£^irffiS$nfc'i7XA-i«$»l 
30 ii[:^i«fi©ffiir3ai:X5t«iAx:^i^®ii5SSff#bT«^t<4 

[0 0 3 2] *^ig©®<4««^fcb:^*Jc±?)'?x 
/N— 4 ©K®^Milt©ffiB*tftai-r-5::^i**©'<s. 

[0 0 3 3] ■:7XA-4©S^@)t^t^©Z:^rfi]©t5rBIII 

«tffi-r-5fc«e)icttr>xA- 4 ©*® 1 

<!: *> »cB|?8Mil3^t^ <»:i?®3¥«lgi© A ^ - >fl|jt (^iS5 

©S^)i:©M#t)^«b7k(tn«fj:5.>^cV^. M«©^ 

40 m^iEm\z%\:mr^ii\>^'Dmm\zn\^xtft^-^^<D^m 

iP-e':7XA-4©w-;?::^ h^®Trsstb;fe:3tt'i'x 
A-4©««MTSWbfc>t«h©T^©JKgT*^. ^ 
©i^S ttJf£ V ^Si^Tf © A - ><gig T a& ^S«® ©*f^ 
C J: 0|g<tbAl^^©ie5S*f©EiBl«<s|.TttM«T€r;a: 

VifitPiS. *fc»ttgJg-fe>tJ— ^'J/XA-ffiffifitft 

^^y'f H©S«ibT^ffi-r-&GaAs<:7XA-T« 
SSfift:-^ *S*ifcje>Si -^XA- 1 0 :*:#fd:f1-S!l:r 
50 h*l#:3C:t*<»enTV»-5. *fcthS!l^ll©M 
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« * * z. mt^ iz hm-<rc too m.wt& 

[0 0 3 4] ■5-®SiE:^i£©<KKS:S5©7n-g^-\'- 
tepl02-C'^XA-$r;^-7^->'Ji{r8gA • 
©ffiffiS) $:S!l^-r^fcJe>lC» stepl03TS3Jr^-rJ; 

mzmsE-r^rztfxDmiEm (/■^:^->mmiz&w-r^m 

H) *stepl04lCTirttJf -5. «iEffl®^tBA<^7-r-& 

tstevm\zx:^^^>&yt'P. #®{fi[«*«im-r««fe 
ffiTp-f >hT?(!DM«tK«fettJffl?&. «fetbJp'f >^©/t^'- 
[0 0 3 5] ;i®7'UX=^^-\'>S!l^T*J6e.nfettIEfii 

D— 9^-^— 6 JC^f . E 6 »c^b:i5::7n— ^■\'— 
^©«;a:->-^^>x^CJ:tJT, ;#ci|ija:;^;u-:/y hifim 

[0 0 3 6] e^T, /t^'->«jt mmytmm.m<Dmm: 
[0 0 3 7] 'yj:./\-<DmiiLmRz^m.^'S:ikai-r^mz 

[0 0 3 8] ^-r^^^y-t-y hm^nm-r^ttibiz^ 

* § W < V^:^ -^7 X/\-± tfJ/^^tl^d^O^ffi © Wffi €rS!l 

m6^\zm i^n^m?nm 3 «c^-r»>s:^©«B>t^« 

^ ©P^Ig:^-^ ©fib ©MSI^^ b X 

f SJli**«^^Fn«)*^5.T*S. *-rsteplT«^XA 
— 4«r':7XA— 7.5^— i?5©?=^-\'-y^±»C«i-e-KlP • S 



■iE-©^step2T^0^©AA@S^T'v4$)e5^a 

T ^ -f ;* > h 7^- *^ 9 X A-± ©^®3t<4K © -> 3 
h©K^Jx-^'€:SiEb^®^«lgt*tX=^A'>S5t 

:fe<. Cl©<^^l'LT:fett«#«®3tffiB©A^'->tt 

10 It-SXT^-v'J^ST^^L^tlg j (5IB©®<firatJ-S!lB#© 

/t:^->«ijitt77'f ^ > h*»m©«Effli'3T^^jc— a 

nfcffi5>J{tffi»r«£oTetT©-y->:/;i'->3 y h^ms-zf 
'>3 y M'j©;^=^^i'>*«iifT$n«>fc«e)->3 hw-e© 

->3'> hrt#:^+-v>'teST©^-;/yf^}gt^fi7 7< ;< 

> h«fi©isgBBf*n?(^-/t^-><gjt©i^-ffiHiff*aas 

LTViSCltJC^fe-S. *fcJ:©IBI^©IB:ilirT'^X/N-± 
S©«!^Bfc^i-S 7 * ;^t^aimTfil!l^ bT*5€rs tep3 
20 JrA-5M(c'i7x/N-±#:©M^^^)'^MIE-r-g.i;5Jr':7 
XA-7.-r— :^ 5 f^gfi© P"^ U >i^X-T— v'SMiEffiili 

[0 0 3 9] ;:©step2-C©->3 <;/ hiE^miE**?l^-r 
•Si:. Step3-t?:t7-lr>y htf-S!l©->-y>:^lCigfff UT 
VK. *-r'?Je>«t^:$nfc-t)->7';W>'3 y hSi(i=l~m) 
llltHII#'f>h (tftmiR-f>h) (fi[B's^7XA- 
?g©p— !f-T*th24©ai:/7^^Jr*t?t.iT^i(j-r-5 (s 
tepS. step4), j thSl^l^-r > h"^ 

© X A-^ffiT©M{SfittSl5^— ^'BP >:7 XA— ^® 
30 ©>£WAX:^lRl©<SSZjk(k=l~ p) <£«ftm>£^» (I0~19) 

•vmm-r^z.t\zy3.^i!)^. mt&(Dm^m\z\tmi^mu 
K5fe^®j£^-cttja!i-r-5«£:-s*^«>-&. ^^/xa-©®?^ 

<^*<^Jg*^ltTU;iV»«^, l>XA-^®©®JKttS: 

fl]^fc«?)Jc{i'i7XA— ©i^sS-S^Ci^'^U yfT."!— 

• ttBfte&^ff Vi, iS5*:®tefiS[|)t«:ff ^«J: 
vi. ud^sjcirxA-^tmwaiaxs&iiST^nxAtii 

^T<-5<l:'i/XA-±®©J^1^ttE8 (a). (Wlc^TJ: 
40 5J^i£bifcttIHI©J^t^€rifoMlR]*^&-2). Z.<r>^oU± 
<*:e<Hr^}^*SJtfc>^XA-C*ViTi^Alt©tftai)t^ 
»Srl9Vifc<i-&. 0 8 (a)lC^-ri^»OXA-©i^$* 

© Alt « x/\-}gt*i©^Yl:lP ^ iS Jrj;^ i; T 

j£^T©®S/t^'- > i «S?&;^teB ViS^tE 
ttj6^i^<7Ss. c:©P>gM©«St:^i£i:L.T0 8 (b)lC^ 
•r« iC^ftaiKSZB -C Z X 7^- i?©fi[B *«ffijfi^f4B 

50 -oXtSm-r^. S-rstep5»rTXYsp®(^t?S>t(aBi: 




<fl[«(ZO, aO. e 0)$:BEtg(S»J«)-9->:7'j|^>'3>> hO 
111 /j^-f > hTC0*.S!lS-?-69^©#->3 h. #5}t-r > 

® ticfi * x/N -SM b T Z ffilEKKi ^ ;i 75: 
^. Cl©^iSficBi-eC9>^XA— SffiCDZMiE|g*i«rff 

«;a:<;&:»5 (S8 {b))ffiiE^©^'<U >i^>^7^-i?©fi 
M(Zj. a 0, /3 0) t-?-CDfigT(DMffiBttM5='— ^'fiU-fe 
>>X/\— ^M«»^ttAX:^I^IOfirHZ 0 j k (k=l ~ p ) <D^— 
:^*^e>. Zjk(k=l~p)=Z0jk+Zj-Z0:ifH?-r-5. 
fSaiES (Zj-ZO) ^U^^)>if7.7—'J<DZ:fi^<Da 
BttmiK^T?ff5#lJ*HKISLfc*«. H-S!lttZOjk©M*a 

CDtHSIffi Z 0 j k®ffl t«EHB()^0 Z 0 j kCDflt *i)P^ b 
(k=l ~ p ) {CJt/l£;-r«>«^*« p<@© C C D U XT-fe >ii- 

[0 0 4 0] step7T«ra<^<DS!l^^&-y->y;i/->3 h 
C3±thJB!l7t?-r > h (j=l~n)-p©tfjai*tMTbfc*''Naj^b 
ifi|7 LTVi;'3:Jtn«step4T?;^Ofi-S!l7R-f > h'N^l!) L 

yjP->3 V h (i=l~m)T©tf-a!l*tiBITbfc*^*'JSebi(^ 
T UTVi-^Cltns tepS's^Sl-r-S. 
[0 0 4 1] step8©2|aj^T^-9->yjl/S^3 h(^±-y- 

-&step9ICT«^@3tfi«P«?ltjilfe«T©±tf-2Sl7|?-r > 
6-5 2 7 0 7^{ra&«.®(StSlftffl:^ffi{C*ViTX5^-;/ 

hti-a!l->-^r>XT?#e.n-5ffl[®3t<fiCBrt©ftiH!l3i^-1' 
> h kCDtHai«[Zjk»CJ; OnxpO©r> 

X/\-CD®Jgt^«r^t-MJ^t^BgiS:Fnp(x. y) (^SJg:|^|| 
IS<Dx— ^'Tif'f > h|a[«-9->:/jU->3 .y hSi(i=I~ni)© 
in7i?-i'> h)*<^S$n-5. cne.®®J^t^l88feFnp(x. 
y) ©*M©5fcSc-^®iiitfiHlf^®^^iC©j^T^je)^je) 




4^^^09-045608 



[0 0 4 2] *«sB«UC!4, 

SJ (Fjk(x. y)-Zjk(x. y))2dxdy=0(j=l~n. k=l~p) 
7^on:^5iS.f •5«;k^|g:]SCjk$*J6-5 d t lC75:-5. 
[0 0 4 3] C®«iEM#tll©>'-^r>;:^^-y->r;P-> 
3 y hin=3. ^lE^|6l©thSljJ?< > h j =3. tfiS|-k>-y— 

©fc«?>ir':7XA-©sp®^« 1 ^iJiTcWTafe 0¥M©S:, 
10 aX+bY+cZ = cl T b=c=0i:{£^-r-5. 

[0 0 4 4] ^^s./\-ii<Dmmmm.\im 9 (a) 

J:5lrtHSl|7jt-f > hj=lTfStf-S!Hr>-9— k=l. 2**^— © 

OjgsnxiiD. j =2©tf-jii7if-r>hT«. k=2©»© 

yt^1^<OA^->\t^>':f)V'^3 V h*in=l~3T!'jB!lS 
20 L'fe«^0©J;'5lrT5-Y;<> h«ft®«gHl^T^ScL 
T 75: ii-iE- ©S^iBSS^MZ j k feS^-r 

[0 0 4 5] C:©J:5JCLT#e.nfc2 7<@©ff-S!l<iiZj 
k*^ e.^© J; 5 ;^fHrMa J; 0 7 ir -y h Cj k* 
•5. IP-^S9 (a)©Z21•7^-^'€:S^i(;l©^arB©gJ^^' 
>7:fi^®<i:©:t7•fe•;/ hC2Ui«»J^«^ff ^x/N-T?SI 
8R»CS3t7&:i:lr J: D*«e)-5) i: L-T^fi© C j k^^ai)^ c 
tJCfS. -^=l~3©Z21f^S!I5'— ^'t?f^«ffiF21*S 

ip-r-^fc-^sis^o tuT&vv fet^«^a[5i8s^^ 

JCffi^^SZ22©:t7-fey hC22$:^«e)^t«S9 (b) 
30 5^-r«lCZ22©Bi=l~3©tfj|!lM-Tf:*«e>^n-5M?^t^^KS5: 
F22 tfrEF2 1 1 © >:>x A-©?gtt {rwr SHi)- S 

[0 0 4 6] c:;iT©ll^j-«-<S:©5pM©a-cvifcn-& 
d («J>V) ©3I^^STa5 0 •5-©ffitt0 ©C22 h bT^Ul^tg 

T^S. SfclsI^lCbTT^©:^^-?^/^ HLTVi-SZl 
1 ©CI 1 (CM LT feF2 1 tFl 1 1 ©^M- ©M^i- 1 L T^e6-5 
;it*«^tgTS>.5, l^«©tt#${tfe©Cjk©gLUJB#lCt> 

[0 0 4 7] ?l^J^##S^^<4«-c©:7*-^x<i« 

40 tf-^ • Cjkl:J;Sft5ii<it«iE • U-^'J >i^;;^-7^-v'©tfir 
HffliE©)ia=£S 7:&U:® 1 0 »CT6tt?9T-5. ^0 7 © 
stepll. 12-C^N>'3 y h©^ 1 fhSHil^-f > h tcSJjlL/ 
fcffiBEP-^S 1 0 (a) {C5^-rJ;^JC||N-l->3 

@^^»c7*-;^7xita!it*-A*imN->3 <y hmttjaa 

V^St^SiSKWrS. stepl2T^NS'3-;; h, ^ 1 tfiW 
>hT©ZjktfJilffl*^6<)lc«E 1 0 (a) CRl. CR 
2, CR3©H-S!I f-AtC^t-r-S3t«^^#©P 1 9 ©5 -fe 
3 O © C C D U — 7-t >-y-— & ©t^m^^ S: 7 * — :* 
iO ;^m^«lSSf!2 6lCT«lSU-€-©SS5'-i'Zn. Z12. z 




««>>S:Cjk©«iE7'-^' SfiMI <fc 5 Clli)-S««> 
[0 0 4 8) ZTjk=Zjk-Cjk 

[0 0 4 9] ^^ICstepl5TSj^^>Xl <^@3t«®t^ 

E»/h i ©il^i-sr/ U > 5^- Z j k 

5^— :? 5 *3ttti:^rp) tffi#:^rRi ir«iEKl!i b >^x A 
-S3¥x'J7*i^/hSj^U->Xlfe®Jr-a$ii--&. 
<0«{C^ j ftiaiTp-f > h CD«IEt|gB)**iSIT-r-5 ts tepl 6 

[0 0 5 0] ip-feE 1 0 (b) <DifM-r;\t j = i ©5^- 

*«^LTE10 (c) ©(fi[«»CX + ^>UT€rfcSI'i 
T« j - 2 ©■r-^'-CffliE$:ff (pIB#lC j = 3 <D7}?-f 

^. ^©MIEx-^'^^^LTE 1 0 (d) ©fi[g{C7> 

j =n5j^'f>hSTtfS!l • «iE*t^TT-5i:stepl7-t?>:; 
XA-±^@^->3 -i/ h®S^*«MTLfcd^*«[^L. 

r. 

[0 0 5 1] ei±S»BjL,/t'i7XA-<0MttSR0JM#'£ 
[0 0 5 2] ±iimmm-Clt^:3i/\-±<D/\:$'->\Z^ 

mt:mMhrzK)mm\zmmz^K)^tbrzovx\^^ffd^^ 
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[0 0 5 3] ^fcJifESI)5l«iJT««®3t««tf^T^^:U 

10 yti^tm-cmm\zy:i—tixmiEiiLm^^<tvity3i)^jz 

Vi«^EP P v' y i7 T^/N'-f X if t?g|?4)-e<) iZ&WiSi^ 
S 7i -5 li^ IC «-^<D|ft tfM*^ e, Jif e® ffiS 5^- ^' :t 7 -k 

*^ :t :7 -tr h S^Jgr'^#««**:*c€r v»«^^-o©lt 
^TCij€r^iE-r«>. 
[0 0 5 4] 

[^BJ®2«I*] fil±8tte8UfcJ:5JC*5g|Hcitl«^7X 

20 z^^mommmmt:. mmz^M.t>mhy^-:t}xmi}^ 
mm&^zm^tsn^^^-czfuy.^^' >f ^ ticj; d 

C i: 0 X + v >®3t n-ju $ § :7 ^ _ ;^ ff SI 

[0 0 5 5] fifioTX'Jy hX+A'>B^^B;&:fTX 
g*^ii*S®t-Sll*^r^T^fc':>x/\-(c*5ViTfe^ 

[S®©ffi¥;&:SttW] 

[01] *%BJ®®(fl[S«^ffi:^ft*ffiViSX'J y h7,=^ 
[12 2] tfttb3t^JR{rJ;.5®firS«feairt?0®^XU h 

[0 3] 'yx./\-±(D^miftm$.<DSimi^mt:^mM-v 

40 ¥9@. 

[0 4] ffiS^tMHtX^^^A-^tfwic^® hJH^^^-f- 
[0 5] *%BJ©®^Sie^tli:;^ftS:ffiViyS::t7-k«;; h© 
y >X ©«IBS««J S^f 7 D — -V — h 0. 

[06] i^^^(rm*iLm^^^m^^tzuyYm:sL<r>i^- 
■ir>XfiaJS:^-r7D— K0. 
[07] 2fi:»W©®ffiStftai:^fe^fflVifc:t7-fey 
50 Sl3tSt^$5'3 y h-r©e3t^©ffi(SBffliEBl()©>'— 



(9) 
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[@ 1 0] ^%m(oM<<Lm^myjm^m^^tz7.o y h;^ 

1 m^iSi§&v>x 10 

2 l^^^^JW 

3 lx^i^;i/X5^-v' 

4 'i'XA— 

5 "^XA— ^? 



AX 




6 rn^^m^^^ 

1 0 %m. 

1 1 3»J;>1— ^'1^>X 

1 2 y U TTAJ^t^c^X U 

14 ^fOftlfS^- 

15 SfOftlf5 7- 

1 9 

2 1 k9^i7;l.X5^->'T^th 
2 2 ^?^i';i/{£cB«|S|l» 

2 4 "^XA— XT— i?T^tf 

2 5 C'XA— tSB^JIWJR 

2 6 ®fir«t§^ffij^ 

2 7 >l'1'>ffiiJPBI5 



[@3] 
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[@ 1 0] 
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Cb) 



stepl02. 



steplOl- 



steplOa^ 



stepl04. 



steplOS . 



steplOe . 



(11) 



4^11709-045608 





(12) 
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[0 7] 



stepl- 



step2. 
steps. 
step4- 
steps - 



hSh (h-l— g) ©T^jT^ > ^••r-^'fi!ffl7='-^4^ffifflL^'f■ 



S (Zij,aii./Sii) «•> 



I 



ai-r - 9 zik (k = 1-6) kzms. L y * 'J -KfEtrrs 



step6- 



I 



step? 



steps 



steps- 
steplO- 
stepll. 
step 12- 
steplS. 
step 14 ~ 
SteplS - 




IglN (N= l~w) -Vs y hfflE^^yxvN-;^^--^?^!*!^*^ 



I 



I 



zjk - cik ^nm L c<oM*^ ^s/J^e^salct^l 



I 



wi:^i5it<s§:5isiiwifiEigi&-r-5o 



6tepl6 




stepl? 



SteplS - )f-»y»Rgjjm» ox^v-etttj 
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